Introduction: Breast conserving surgery (BCS) has a postoperative morbidity up to
| INTRODUCTION
Oncologic Breast Conserving Surgery (BCS) has become the standard of care for early breast carcinoma, with equivalent rates of local control and overall survival and lower complication rates than mastectomy in large trials. [1] [2] [3] [4] [5] Similarly, sentinel lymph node biopsy (SNB) has been proven to be as effective as axillary node dissection for evaluating nodal involvement in large randomized control trials. 6 As such, current management of early invasive breast cancer includes BCS with SNB and adjuvant therapy as first line treatment for many patients.
While BCS represents a step toward minimally invasive oncologic surgery, it has potential for further refinement. The standard BCS with SNB approach yields 2 scars, which are often impractically close and associated with cutaneous devascularization and distortion of breast tissue that adversely affects cosmetic outcome. Several studies have shown that cosmetic results after breast cancer surgery affect women, their body image, and sexual function and can have a significant negative effect on quality of life. [7] [8] [9] The goal of this study was to evaluate the use of a novel singleincision approach for surgical resection of breast carcinoma, particularly focusing on oncologic efficacy for local control and surgical outcomes among patients treated with a single-incision approach.
| MATERIALS AND METHODS

| Study population and data sources
The study protocol was approved by the Emory University Institutional Review Board in compliance with the Health Insurance Portability and Accountability Act of 1996. A retrospective review of medical records of adult patients undergoing BCS with SLN for breast tumors treated by a single surgical oncologist at a tertiary academic multi-hospital National Cancer Institute-designated cancer center was performed. Sufficient follow-up was determined to be >2 months as this was a not a long-term outcomes analysis.
| Surgical methods
Patients with histologically proven breast tumors with mammographic evidence of localized disease were selected for this procedure. The patients were stratified into two cohorts based on operative approach: single-incision transaxillary BCS-SNB and conventional BCS-SNB that implies two separate incisions.
The single-incision transaxillary BCS approach begins with the patient in a supine position, slightly rotated away from the surgeon, and the ipsilateral arm extended over the head to expose the wirelocalized tumor and axilla. SLN were identified using intraoperative periareolar injection of Lymphazurin dye. A single incision is made in the breast in proximity of the wire-localized tumor. Then, the deltoclavicular-pectoral fascia is opened from the breast using sharp dissection with electrocautery. The SNB are harvested from a single breast incision (Figure 1 ). Prior to incisional closure, the delto-clavicular-pectoral fascia is closed with a running absorbable suture. The conventional approach BCS used separate breast and axillary incisions for the tumor and lymph nodes, respectively.
| Study variables and outcomes
Pre-and postoperative clinic notes, operative notes, imaging, and pathology reports were reviewed for patient sociodemographic, clini- 
| Data and statistical analysis
All data processing and statistical analysis were conducted using SPSS v22 (Armonk, NY, USA 
| RESULTS
During the three consecutive years study period, 110 BCS-SNB cases were identified; the sociodemographic, clinico-pathologic, and surgical treatment characteristics of the sample are shown in Table 1 .
The median age at diagnosis was 66 years (range: 29-91 years). Of 
| Single-incision vs conventional BCS-SNB
There were 48 patients in the single-incision group and 62 in the multi-incision group. The oncologic efficacy characteristics of the two cohorts are described in Table 2 . The single-incision technique The surgical outcomes of the two procedures are described in Table 2 . In the single-incision group, 85% of the cancers were located in the upper outer quadrant of the breast. There was no significant difference in complication rates between the two procedures (P = 0.425). The most common complications were wound seromas and superficial soft tissue infections in both cohorts; one patient in the single-incision cohort required a percutaneous interventional drain to be placed due to abscess. No episodes of lymphedema, arm motor, or sensory changes were found. The single-incision BCS was associated with a significantly shorter operative duration (56 vs 64 minutes, P = 0.026). The single-incision approach was successfully combined with other surgical adjuncts, including oncoplastic reconstruction, 7 axillary node dissection, 7 and Contura brachytherapy spacer insertion. 9 There was no statistically significant difference in oncologic re-excision to achieve negative margins, although the single-incision group had a nominally lower incidence of re-excision 
| DISCUSSION
This single-center case series demonstrates excellent oncologic, functional, and cosmetic outcomes using a single-incision approach for minimally invasive breast conserving surgery with lymph node sampling. The single-incision approach was associated with shorter operative time and statistical trend toward a higher negative margin rate than standard BCS-SNB, 100% SLN retrieval, equivalent surgical outcomes, and the ability to be combined with several surgical adjuncts.
As nearly 60% of all breast tumors are located in the UOQ, this approach is highly generalizable and uses easily identified anatomic landmarks that can be modified based on patient factors. Furthermore, this single-incision approach shows excellent versatility, with the ability to be combined with several different oncologic and reconstructive adjuvants. With the confirmation of oncologic and surgical efficacy, future areas of study will include long-term evaluation of patient oncologic, functional, and cosmetic outcomes following the single-incision approach.
The single-incision approach was associated with and a trend toward greater local control with higher rate of negative oncologic margins. BCT is associated with a 30%-60% rate of additional excision procedures for residual positive oncologic margins 10, 11 ; these reoperations can increase the risk of wound complications, delay adjuvant chemoradiation therapy, and result in worse esthetic outcomes. 10, 11 A study at University of Michigan revealed that nearly half of women required re-excision lumpectomy, and 10% required mastectomy following initial attempt at BCS
12
; the authors postulated that this may also increase patient anxiety and negatively impact the patient-surgeon relationship. The single-incision approach was also associated with a 100% SLN retrieval rate, a rate higher than both the AC0SOG Z0010 trial (98.6%) 13 and NSABP B32 trial (97%). 14 While there were no cases requiring conversion of the single-incision approach to the standard BCS-SNB approach, the placement of the initial single-incision approach would pose no limitation if conversion was required for greater axillary exposure. Similarly, in the event that re-excision surgery is oncologically required, this can be undertaken without difficulty.
The utility of the single-incision BCS approach has increased in the era of ACOSOG Z0011 trial application, as the character of SLB replaces completion axillary dissection for patients with limited SLN metastatic breast cancer. 15 Following partial mastectomy with complete axillary dissection, the risk of skin-pectoral adherence deformity and lateral nipple-areolar migration. However, our data and institutional experience show that single-incision partial mastectomy with complete axillary node dissection is feasible, as 16% of the single-incision cohort received an axillary dissection. For patients with a clinically positive axillary node examination with a planned axillary dissection, the single-incision approach should be performed only by surgeons with experience and comfort with the single-incision technique.
Other groups have described similar single-incision approaches, including the transmammary axillary nodal evaluation (TANE procedure), consisting of a single mammary incision with transmammary axillary evaluation, 16, 17 as well as the single axillary incision with transaxillary breast tumor resection. 18 We have identified several practical advantages to the single-incision approach as described. 
T A B L E 2 Characteristics of single incision vs standard two-incision breast conserving surgery
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